Human sensitive to apoptosis gene protein inhibits peroxynitrite-induced DNA damage.
Sensitive to apoptosis gene (SAG) protein, a novel zinc RING finger protein, which is redox responsive and protects mammalian cells from apoptosis, is a metal chelator and a potential reactive oxygen species scavenger, but its antioxidant properties have not been completely defined. The present study was undertaken to test the hypothesis that human SAG protects from DNA damage induced by peroxynitrite, a potent physiological inorganic toxin. The present study has shown that SAG significantly inhibits single strand breaks in supercoiled plasmid DNA induced by synthesized peroxynitrite (ONOO(-)) and 3-morpholinosydnomine N-ethylcarbamide (SIN-1), a generator of peroxynitrite through the reaction between nitric oxide and superoxide anion. The formation of 8-hydroxy-2(')-deoxyguanosine in calf thymus DNA by peroxynitrite and SIN-1 was also significantly inhibited by SAG. The protective effect on peroxynitrite-mediated DNA damage was completely abolished by the reaction of SAG with N-ethylmaleimide, a chemical modification agent for the sulfhydryl group of proteins. These observations suggested that the sulfhydryl group of cysteines in SAG could react directly with peroxynitrite to prevent DNA damage.